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riEPEflAMA BMPyCA KJlElU,EBOrO 3HU,E<I>AJ1HTA 
HKCOflOBbIMH KJ1ELUAMM B 9KCnEPMMEHTE (MEXAHH3Mbl, CPOKM, 
BHflOBblE M nOJIOBblE PA3JlMMMfl) 

A. H. AjieKceeB, C. FI. MymixHH 


CaMKH h caMUbi HKCOAOBbix KjiemeH poaob Ixodes h Dermacentor , 3apa>KeHHbie napeHTepajibHO 
BHpycoM KJiemeBoro 9Hu,e(})ajiHTa Ha (f>a3e HMaro hjih HHM(j)bi h coAepwamne BHpyc b cjiiOHe, 
cnocodHbi nepe^aBaTb B036yAHTejin BOcnpnnMHHBbiM >KHBOTHbiM b nepBbie MHHyTbi nocjie npncacbiBaHHH. 
CoxpaHeHHe o6pa30BaHHoro cjiiohoh ueMeHTHoro KOHyca b KO>Ke >KHBOTHoro yBejiHHHBaeT hhtchchb- 
HOCTb TeneHHH HHfjjeKUHH, nOCKOJIbKy KOJIHHeCTBO BHpyca B HeM CpaBHHMO C TaKOBbIM B Tejie KJiema. 
KojiHqecTBo BHpyca b >xhakoh cjiiOHe, BbiAejineMon caMKaMH I . persulcatus , H3MepeHHoe b pa3Hbie 
nepHOAbl KpOBOCOCaHHH, yBeJIHHHBaeTCH no CpaBHeHHIO C TaKOBbIM B paBHOM 06'beMe CJIIOHbl TOJIOAHOH 
oco6h Ha 1 — 2 nopHAKa no xpanHen Mepe b TeneHne nepBbix 3 cyT (cpox HadjuoAeHnn). 

B OTeqecTBeHHOH jiHTepaType Ojiarojiapn pa6oTaM FlaBjiOBCKoro (1948) h Ba- 
jiamoBa (1967) npoHHO yTBepAHjiocb MHeHHe o tom, hto 3apa>KeHHe >khbothbix 
h qejioBeKa BHpycoM KJiemeBoro 3Huec})ajiHTa (K3) TeM BeponTHee h ycneuiHee, 
neM AOJibuie nHTaeTCH Ha HeM 3apa>KeHHbifi hkcoaobmh KJiem. MHeHHe 3to ocHOBaHO 
Ha TOM, HTO BHpyc 06 Hapy>KHBaeTCH B CJlIOHHbIX >KeJie3aX (FlaBJlOBCKHH, CoJIOBbeB, 
1940), KOJiHHecTBO ero b hhx b nepnoA nHTaHHH HapacTaeT, name ecjin Kjiem He 6bui 
3apa>KeH Ha npejibmymeH ^a3e (Nosek, 1980), a o6t>cm BbmejineMOH cjiioHbit 
pacTeT napajuiejibHO (})yHKUHOHajibHOMy pa3BHTHK) caMHx kjictok cjhohhmx >Kejie3 
b npouecce KpoBOCocaHHH (BajiamoB, 1965). 

Bhahmo, HMeHHO noaTOMy KpaTKOBpeMeHHoe npncacbiBaHHe caMuoB cHHTaeTcn 
HeonacHbiM, a ajih chh>kchhh BeponTHOCTH 3apa>KeHHH peKOMeH^yiOTCH caMO- h 
B 3aHMOOCMOTpbI JXJlft CHHTHH HanOJ13aK)LUHX H CBOKenpHCOCaBIHHXCH KJiemeH. 

O^HaKO, Kan 6bijio HaMH noKa3aHO paHee (MyHHXHH h jx p., 1988), nepBbie >Ke 
nopuHH cjnoHbi rojio^Hbix napeHTepajibHO 3apa>KeHHbix KJiemen coAepntajin BH¬ 
pyc K3. KpoMe Toro, hbmh onHcaHbi B03M0>KHbie nyTH pa3BHTHH BHpyca b cjhohhmx 
>K ejie3a}x KjiemeH, b KJieTKax pa3Horo THna, b tom HHCjie h Tex, KOTopbie hbjihiotch 
B nOJIHe C(J)OpMHpOBaBUIHMHC51 K MOMCHTy TOTOBHOCTH KJiema K KpOBOCOCaHHK) — 

KjieTKtf «A» no BajiamoBy (1979). 

3ajxaneP[ HacTonmero nccjiejxoBaHHH HBHJiacb pacuiH(})poBKa B03M0>KHbix Me- 
XaHH3MOB H CpOKOB BBejjeHHH BHpyca K3 B TenJlOKpOBHOTO X03HHH3 nepeHOCHH- 
K3 mh K3 — KJiemaMH pa3Hbix bhaob, nojiyHHBHiHMH BHpyc He TOjibKO napeHTe¬ 
pajibHO Ha 4>a3e HMaro, ho h TpaHC(J>a30Bo: jih6o npn napeHTepajibHOM 3apa>KeHHH 
hhmcJ), jih6o npn 3apa>KeHHH hx Ha >khbothom — AOHope BHpyca. 


MATEPHAJ1 H METO^HKA 

B onbiTax Hcnojib30Bajin HMaro KJiemeH Dermacentor reticulatus (Fabricius, 
1794) h Ixodes ricinus (L., 1758) H3 Mockobckoh o6ji. (h 3 panoHOB, saBe^OMO 
CBoOoAHbix ot oqaroB K3), hhm({) h HMaro Dermacentor marginatus (Sulzer, 
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1776) H3 paftoHOB, rAe BHpyc K3 ot 3thx KAemeft HHKorAa He BbiAeAHACH h Ixodes 
persulcatus Schulze, 1930 H3 KpacHonpcKoro Kpan (HHMcjmi, nepejiHHHBLUHe H3 ah- 
HHHOK He 3apa3HBLUHX >KHBOTHbIX npH KOpMJieHHH) H HMarO — H3 MoCKOBCKOft C)6a. 
H3 Tex >Ke paftoHOB, hto h I. ricinus. J\jin cpaBHeHHH HcnoAb30BaHbi TaK>Ke 
Hyalomma anatolicum Koch, 1844 H3 TaA>KHKCKoft CCP. HhmcJ) h HMaro 3apa>KajiH 
napeHTepajibHO no paHee onncaHHoft MeTOAHKe (AjieKceeB, MyHHXHH, 1987; MyHHXHH 
h a p., 1988) c toh jiHuib pa3HHueft, hto KJiemeft c uejibio HaKonjieHHH b hhx 
BHpyca cojiep>KajiH 3HaHHTejibHO AOAbine npn TeMnepaType 21 — 24° — a o 48 AHeft, 
a HHM(j) nocAe 3apa>KeHHH AOKapMAHBaAH Ha 3AopoBbix deAbix Mbirnax, AO>KHAaAHCb 
hx AHHbKH h BnocAeACTBHH aKTHBHpOBaAH, coAep>Ka I. persulcatus CHaqaAa 
Ha xoAOAe, a D. marginatus (Bee BpeMH) — npn KOMHaTHoft TeMnepaType. KpoMe 
toto, hhmcJ) I. persulcatus noAca>KHBaAH Ha Mbimeft, 3apa>KeHHbix BHpycoM K3 
BHyTpHBeHHO h HHTpauepe6paAbHO. 

HaAHMHe Bnpyca b CAiOHe onpeAeAHAH, noAynan ee b cyxoft KanHAAHp ot toaoa- 
Hbix h ot qacTHHHO HanHTaBuiHXCH KAemeft, Ha pa3Hoe BpeMH noAca>KHBaeMbix 
Ha n<HBOTHbix. Thtp BHpyca onpeAeAHAH 3apa>KeHHeM HOBopo>KAeHHbix 6eAbix Mbi- 
rneft (HBM) (MyHHXHH h AP-, 1988), cpaBHHBan ero b CAynae I. persulcatus 
C HHCAOM 6AHUIKOo6pa3yiOmHX eAHHHU. JXjI H 3TOTO HCn0Ab30BaAH MeTOA OAHUieK 
Ha KyAbType kactok noneK 3M6pHOHa CBHHbH noA arapoBbiM noKpbiTHeM. J\ji h 
3apa>KeHHH B3HT Bnpyc K3 BK-130, BbiAeAeHHbift b 1977 r. ot KAemeft /. persulcatus 
B BypHTCKOft ACCP, KOTOpblft HCn0Ab30BaACH H B npeAblAyiUHX HaiUHX HCCAe- 
AOBaHHHX. OAHaKO B OTAHHHe OT HHX HCCAeAOBaAH He TOAbKO >KHAKyiO CAIOHy, 
HO H UeMeHTHblft «KOHyC», COCTOHmHft H3 3aTBepAeBLUeft CAIOHbl KAemeft, naCTHHHO 
accouHHpoBaHHoft c tkhhhmh X03HHHa, a TaKXKe coOcTBeHHO ueMeHTHyio npo6Ky, 
aKKypaTHO CHHTyio c xodoTKa KAema b KanAe AHCTHAAHpoBaHHoft boah. JXji h noAy- 
neHHH KOHyca Bbipe3aAH KyconeK ko>kh Mbimn — «ynacTOK» npncacbiBaHHH KAema, 
a 3aTeM noA OnHOKyAnpoM BbinpenapHpoBaAH ero H3 ko>kh h CHHMaAH (y>Ke b KanAe 
BOAbi) c rnnocTOMa c noMombio hta h MHKpocKaAbneAH. 3aTeM pacTnpaAH h THTpo- 
bbah, KaK 3T0 onncaHO paHee. llocAe noAyneHHH xKHAKoft caiohm b KanHAAHp 
(ot Toro >Ke KAema) h CAIOHy, h caMoro KAema TaKXKe HCCAeAOBaAH Ha HaAHHne 
BHpyca. 

J\j\n onpeAeAeHHH cpoKOB nepeAanH h cpoKOB o 6 pa 30 BaHHH KOHyca, ueMeHTa h 
coAep>KaHHH BHpyca b hhx, KAemeft noAca>KHBaAH noA HaKAeftKy Ha 3 AopoBbix 6ec- 
nopoAHbix OeAbix Mbimeft h e>KenacHO npOBepHAH HaAHnne hah OTcyTCTBHe (})aKTa 
npHCaCbIBaHHH. noCAe 3 TOrO KAemeft Ah6o CHHMaAH J\J IH HCCAeAOBaHHH, Ah6o OCTaB- 
AHAH AAH nHT 3 HHH Ha pa 3 Hbie npOMe>KyTKH BpeMeHH, no HCTeHeHHH KOTOpbIX HX H 3 - 
BAeKaAH BbimeonncaHHbiM cnoco6oM. B HeKOTopbix CAynanx, npn KpaTKHX cponax 
npncacbiBaHHH, KAemeft cpe 3 aAH, ocTaBAHH xo6otok b Konce, HMHTHpyn CKycbiBaHHe 
KAemeft 3 BepbKOM. B oahom cAynae KAem AeftcTBHTeAbHo 6biA CKycaH, h hccacao- 
BaHbl AHLUb KOHyC H KpOBb MbimH. 

y Mbimeft, c KOTopbix 6 mah chhtm KAeum, cnycTH 1 -e h 2 -e cyTKH HCCAeAOBaAH 
KpOBb, B 3 HTyiO H 3 napaopSHTaAbHOTO npOCTpaHCTBa, AAH OnpeAeAeHHH HaAHHHH 
h THTpa BHpyca (THTpOBaHHe Ha HBM). 

PE3yjIbTATbI H OBCy^ABHME 

AHaAH 3 AaHHbix 06 o6Hapy>KeHHH BHpyca K3 b TeAe napeHTepaAbHo 3apa- 
>KeHHbIX KAemeft H B HX CAIOHe B 3 aBHCHMOCTH OT CpOKOB BBeAeHHH BHpyca 
h ero HaKonAeHHH b TeAe KAemeft (Ta6A. 1 ) noKa 3 aA, hto b npeAeAax nepBbix 
2 — 3 HeAeAb hb6a lOAeHHH Han6oAee bmcok npoueHT o6Hapy>KeHHH BHpyca K3 
y KAemeft poAa Ixodes. ToAbKO y Ixodes Ha6AioAaeTCH noAHoe coBnaAeHHe o6Hapy- 
>KeHHH BHpyca h b CAiOHe, h b TeAe, npnneM y /. persulcatus — 
npH yCAOBHH AOCTH>KeHHH BbICOKHX UH(j)p THTpa BHpyca B TeAe — y>Ke Ha 9-ft AeHb. 

BbicoKne THTpbi BHpyca b AOCTaTOHHO paHHHe cpoKH MoryT 6biTb noAyneHbi 
h y KAemeft H. anatolicum , hto, OAHaKO, mo>kct 06'bHCHHTbCH TeM, hto sthx 
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T a 6 ji h u a 1 


06Hapy>KeHHe BHpyca b rojioAHbix caMKax hkcoaobux KJiemefi qepe3 pa3Hbie cpoKH 
nocjie ero napeHTepajibHoro BBe^eHHH 


CpoKH nocjie 
BBe^eHHH 
BHpyca 
(cyTKH) 


9 

13 

15 

18 

20 

21 

22 

23 

24 
33 
48 


Ixodes 


/. persulcatus 

/. ricinus 

A 

B 

B 

A 

B 

B 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. 

OTH. 

2/2 

1 

2/2 

1 

5—6 






2/3 

4/5 

3/3 

0.67 

0.8 

1 

0/3 

1/2 

0/1 

0 

0.5 

0 

0.5—1.5 
0.5—4 
0.5—1.5 

3/4 

0.75 

1/4 

0.25 

0.5-2 

1/4 

0.25 

0/4 

0 

5 

11/11 

1 

10/10 

1 

1.5—6 


T a 6 ji h u a 1 (npodoAOfcenue) 


CpOKH 

nocjie 

BBefleHHH 

BHpyca 

(CyTKH) 

Dermacentor 

Hyalomma 

D. reticulatus 

D. marginatus 

H. anatolicum 

A 

B 

B 

A 

B 

B 

A 

B 

B 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. 

OTH. 


















5/13 0.38 1/13 0.07 1.0—6.5 
7/8 0.87 3/8 0.37 0.5—5.5 


18 

20 

21 

11/14 0.78 8/14 0.57 

1.5-5.5 

22 

1/8 0.12 0/7 0 1.5 14/21 0.66 0/7 0* 

2.3—5 

23 

20/22 0.9 5/10 0.5** 

1.8—6 

24 

5/5 1 3/4 0.75 0.1—1.5 16/17 0.94 1/6 0.17*** 

1.33—5 

33 

4/5 0.8 2/4 0.5 2.5—3 


48 

5/6 0.83 3/4 0.75 1.5—4 



n p h m e m a h h e. A — mhcjio 3apa>KeHHbix KJiemefi k MHCJiy HCCJieAOBaHHbix; B — o6Hapy>KeHHe BHpyca b cjiioHe 
k MHCJiy npo6; B — BejiHMHHa THTpa BHpyca b KJiemax b lg LD 50 b 0.03 mji, MHHHMajibHoe h MaKCHMajibHoe 3HaqeHHH; 
3Be3AOMKOH OTMeqeH 4>H3HOJIOrHMeCKHH B03paCT: OAHa 3Be3AOMKa — 2-H B03paCT, ABe — 3-H, TpH — 4-h. 


KJiemeft, b oTAHHHe ot ocTajibHbix, coAep>KaBiiiHxcH npn KOMHaTHofi (20—22°) TeM- 
nepaType, HHKy6npoBajiH npn 37°. CnycTH ABe HeAeAH HHKyOauHH y Bcex bhaob 
HaOjiiOAajiHCb AOCTaTOMHO BbicoKne THTpbi BHpyca b Tejie h b OojibiiiHHCTBe 
cjiynaeB npn bhcokhx unc})pax MaKCHMyMa HapacTaHHH thtpob b Tejie Ha6AioAaAocb 
BbmejieHHe BHpyca h co cjiiohoh. IlocAeAHee, Kan 3 to noKa3aHO h3mh paHee (Aack- 
ceeB h Ap., 1988) h nan sto bhaho h 3 Ta6A. 1, b cymecTBeHHofi CTeneHH 
3aBHCHT ot (J)H3HOAorHHecKoro B03pacTa KJiemefi b momcht 3apa>KeHHH. Bo 3 mo>kho, 
hto pe3KHe KOAe6aHHH b BbiAeAeHHH BHpyca co cjiiOHofi y KAemefi b pa3Hbix 
napTHHx, HanpHMep y I. persulcatus ot 0 ao 100 % h D. reticulatus ot 0 a o 75 %, 
B 6AH3KHe CpOKH OfrbHCHHIOTCH HMeHHO 3THM. TaK, pa3HHli,a Me>KAy 2-M H 3-M 
(})H3HOAorHHecKHM B03pacTaMH y KAemefi D. marginatus, HCCAeAOBaHHbix npaKTH- 
necKH b oahh h Te ace cpoKH (23-fi h 24-fi ahh nocAe BBeAeHHH BHpyca), 
cocTaBHAa — no uH({)paM o6Hapy>KeHHH BHpyca b caiohc — ot HyAH ao 50 %. IlpH 
HcnoAb30BaHHH MaTepHaAa 6e3Bbi6opoHHO (h 3 npnpoAbi) npnxoAHTCH, KaK noKa 


1 
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T a 6 ji h u a 2 

3(j)(j)eKTHBH0CTb 3apa>KeHHH Ixodes persulcatus npn pa3Hbix cnoco6ax BBeAeHHH BHpyca HHM(J)aM 


Cnoco6 

KoJIHMeCTBO hhm4> 

KojiHqecTBO HMaro, hx 3apa>KeHH0CTb 

H 

3 

n 

o 

09 

o 

H 

K 

CO 

09 

HanHTajiocb 

nepejiHHHjro 
Ha HMaro 

caMUbi 

C3MKH 

o 

u 

(V 

o 

09 

3apa>KeH0 

BHpyc 

B CJIIOHe 

K MHCJiy 
Hccjieuo- 

BaHHblX 

npo6 

O 

<u 

o 

09 

3apa>KeH0 

K MHCJiy 
Hccjieuo- 

B3HHbIX 
caMOK * 

mhcjio cjiyqaeB 
o6Hapy>KeHHH BHpyca 

B UeMeHTHOM 
KOHyce 

K MHCJiy 
npo6 

B >KHUKOH 

cjiioHe 

K MHCJiy 
npo6 

a6c. 

OTH. 

a6c. 

OTH. 

a6c. oth. 

a6c. oth. 

a6c. oth. 

a6c. oth. 

a6c. oth. 

BBeAeHHeM B3Becn 

20 

9 

0.45 

9/9 

1 

4 

2/4 0.5 

1/4 0.25 

5 

5/5 1 

4/4 1 

5/5 1 


BHpyca napeH- 
TepajibHo c ao- 
KOpMOM Ha 3A0- 
pOBOH MblUIH 
KopMJieHneM Ha 
3apa>KeHH0H 
MbllHH: 

BHpyc BBe^eH 8 5 0.62 5/5 1 2 0/2 — 0/2 — 3 1/2 0.5 1/2 0.5 

BHyTpHBeHHO 

BHpyc BBe^eH 28 23 0.82 23/23 1 7 6/7 0.86 4/6 0.67 16 9/11 0.82 8/10 0.8 9/11 0.82 

HHTpauepeS- 
paJIbHO 


n p h m e q a h h e. * — nacTb caMOK norn6jia npH no^ca^Ke Ha >kh BOTHoe, h noTOMy mhcjio HCCJieuoBaHHbix MeHbiue 
MHCJia nepejiHHHBLUHX. 


3aJlH HaiLIH AaJlbHeHUIHe Ha6jIIOAeHHfl, HMeTb Jiej \0 HMeHHO C 3THMH B03paCTHbIMH 
rpynnaMH Kjiemeft. 

llojiyMeHHe cjiiOHbi ot ocoden, 3apa>KeHHbix BHpycoM K3 Ha (J)a3e HHM(})bi, 
no3BOJiHjio HMeTb ropa3AO 6ojiee OAHopo^HbiH MaTepHaji. Kan bhaho H3 Ta6ji. 2, 
hhm(J) bi, BbiBe^eHHbie b anapapayMe b KpacHonpcKOM Kpae, b AocTaTOHHO bhcokom 
npoueHTe cjiynaeB HannTbiBajincb Ha >khbothom, npnneM, cy/m no 3apa>KeHHbiM 
caMKaM, HaHJiymnne pe3yjibTaTbi nojiyneHbi npH Hcnojib30BaHHH ocoden, 3apa- 
>KeHHbix Ha (j)a3e HHM(|)bi napeHTepajibHo, a TaK>Ke npH HH(J}Hu,HpoBaHHH Ha Mbirnax, 
KOTopbiM BHpyc 6biji BBe^eH b M03r. O^HaKO npH napeHTepajibHOM 3apa>KeHHH 
HanHTbiBajiocb jiHuib okojio nojiOBHHbi oco6eft, t. e. cymecTBeHHo MeHbrne, neM npH 
noAca^Ke HHTaKTHbix oco6en Ha 3apa>KeHHyio Mbimb. Cnoco6 3apa>KeHHH hhk3k 
H e CKa3ajicn Ha JiHHbKe hhm(}) b HMaro. Cy^n no nncjiy o6Hapy>KeHHH BHpyca b pa3- 

Ta 6ji h ua 3 

PacnpeAejieHHe caMOK Ixodes persulcatus , nepejiHHHBUiHx 
H3 3apa>KeHHbix hhivkJ), no h3Jihhhio BHpyca b hx Tejie, 
ueMeHTHOM KOHyce h >kh,o,koh cjiiohc 


Tpynna 

KJiemeH 

Ko^HMeCTBO 

Thtp BHpyca b lg LD 50 i 

B 0.03 MJI 

caMOK 
b rpynne 

b Tejie 

KJiema 

B ueMeHTHOM 
KOHyce 

B H<HUKOH 

cjuoHe 

1 

-1 

3 

0 

0 

0 

2 

1 

1.5 

1.5 

0.1 

3 

10 

(5.42+0.4) 

3—4.5 

CO 

o 


npHMeqaHne. 3,/i.ecb h b Ta6ji. 4: b cKofinax — cpeuHee 3HaueHHe. 
1-h rpynna — He couep>KaT BHpyca, 2 -h — couep>KaT He 6ojiee 1.5 lg LD 5 o 
b 0.03 mji, 3-h — co^ep>KaT cymecTBeHHo 6ojibiuee kojihucctbo BHpyca. 
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T a 6 ji h u a 4 

KojiHHecTBo BHpyca (b lg LD 50 b 0.03 mji) b caMKax Ixodes persulcatus h b BbmejineMOH hmh cjiioHe 

B 33BHCHMOCTH OT HTeJl bHOCTH IlHTaHHH 


UJI HTeJl bHOCTb 
nHTaHHH 
(cyTKH) 

KoJlHMeCTBO 

caMOK 

KoJlHMeCTBO 

BHpyca 

B HHX 

KoJIHMeCTBO 

HCCJieAOBaH- 

HblX 

ueMeHTHbix 

KOHyCOB 

KoJlHMeCTBO 

BHpyca 

B HHX 

KoJlHMeCTBO 
npo6 ^hakoh 

CJlIOHbl 

KoJiHMecTBo BHpyca 
B CJHOHe 
b nepecneTe Ha 

1 nopuHio cjnoHbi 
TOJIOAHOH CaMKH 

0 * 

1 

2 

6 

6 

4—7 

(5.33-h0.42) 

Y ** 

3—4.5 

(4.0+0.21) 

5 

1 

0.1—0.3 
(0.14+0.04) 

0 

2 

3 

1.5—4 

(3-1-0.76) 

3 

1.5—4.5 
(3.16+0.89) 

1 

2 

1 

0 

0.1 

9 

3 

3 

6—7 

(6.33+0.33) 

3 

3.5—4 

(3.83+0.16) 

I 

1 

4 *** 

0.1 

1—2 

(1.5+0.28) 


n p h m e m a h h e. * — HenHTaBiiiHecH (HenpHCOcaBiUHecn) caMKH, cjiiOHa He HCCJieAOBajiacb; ** — kojikmcctbo 
HCCJ ieAOBaHHbix KOHycoB 6ojibiue qncjia HCCJieaoBaHHbix caMOK, TaK KaK b 1-m cjiyqae caMKa 6biJia crpbiaeHa Mbiuibio, 
a KOHyc H3BJieneH H3 ko>kh h HCCJieAOBaH; *** — kojikhcctbo HCCJieAOBaHHbix nopuHH CJHOHbl 6oJibuie MHCJia caMOK, 
TaK KaK ot HeKOTopbix ocoSeft noJiyneHo h HCCJie,a,OBaHO no HecKOJibKy nopuHH CJHOHbl pa3Hbix oS'lcmob. 

Hbix c|)paKUHHx cjiiohm nocjie noucauKH HMaro Ha >khbothoc, HaHjiymuee 3apa>KeHHe 
nojiyueHO npn KopMjieHHH hhmc|) Ha HHTpauepeOpajibHO 3apa>KeHHOM uoHope: 21 no- 
JIO>KHTeJIbHbIH OTBeT H3 27 npo6 CJHOHbl OT CaMUOB H caMOK (78 %) — H npn jx o- 
KapMJiHBaHHH napeHTepajibHo 3apa>KeHHbix hhmcJ) Ha 3uopoBOM >khbothom: 10 
H3 14 (71 %) — no TeM >Ke noKa3aTejiHM. Xy>Ke 3apa3HJincb h uajrn MeHbrne nojio- 
BHHbl n0J10>KHTeJlbHbIX OTBCTOB HMarO, HH({)HUHpOBaHHbie Ha (f)a3e HHM(j)bI Ha >KH- 
BOTHOM, KOTOpOMy BHpyC 6bIJI BBe^eH BHyTpHBeHHO. 

Kan bhuho H3 Ta6ji. 3, ecjin caMKH BooOme couep>KajiH BHpyc, to oh o6Ha- 
py>KHBajicH b o6enx (j^paKUHflx cjiiohm; npnneM b otjihhhc ot napeHTepajibHo 3apa- 
>KeHHbix HMaro npn TpaHC({)a30B0M nepexoue BHpyca ero kojihhcctbo, BbiuejineMoe 
BO BHeUJHIOK) Cpe^y — B TenJIOKpOBHOrO X03HHHa, — 6bIJIO TeM OOJlbLHHM, MeM 
6ojibme BHpyca couep>Kajiocb b Tejie KJierua. Hejib3H, npaB^a, HCKJiiOHHTb pocT 
THTpa BHpyca b npouecce nHTaHHH KJierua Ha >khbothom, KOTopbiH, ouHano, 
6bIJI He CJIHLHKOM CyiUeCTBCH, h6o OTHeTJIHBOH pa3HHUbI B THTpaX OTMeTHTb 
Hejib3H (Ta6ji. 4), 3a HCKjnoneHHeM TOJibKo caMOK, naTaBuinxcn b TeneHHe 3 cyT. 

06pamaeT Ha ce6n BHHMaHne conocTaBHMOCTb BejiHHHH THTpOB BHpyca b ue- 
MeHTHOM KOHyce h b caMOM Tejie KJiema, a TaK>Ke pocT THTpa BHpyca b >khukoh 
cjiione ua>Ke npn npHBeucHHH ee oSt+mob k o6T>eMy cjiiohm, BbiuejineMOH npn cth- 
MyjiHpOBaHHH rojiOAHbiMH KJieruaMH. MaKCHMajibHbiH THTp BHpyca K3, HaftjuouaB- 
ihhhch HaMH b CJHOHe rojiouHbix KJiemeH, 3apa>KeHHbix napeHTepajibHo Ha c})a3e 
HMaro, cocTaBHji 1.5 lg LD 50 b 0.03 mji (AjieKceeB h up., 1988), Torua KaK nocjie 

CyTOK npeObIBaHHH Ha MblUIH OH MOT UOCTHHb H BABOe OoJlbUieH BejlHMHHbl (Ta6jl. 4). 

Poct o6T>eMa BbiucjineMOH >khukoh cjiiohm, paBHO KaK h yBejinneHne THTpa 
BHpyca b cjiiOHHbix >Kejie3ax nHTaiomnxcH KJiemeH, — 4 )aKTbI o6meH3BecTHbie (Ba- 
jiarnoB, 1965; Chernesky, McLean, 1969; Nosek e. a., 1972), ouHaKo Hajinune 
BHpyca b ueMeHTHOM KOHyce, u a k TOMy >Ke b KOJinnecTBax, conocTaBHMbix c kojih- 
necTBOM BHpyca b caMOM KJieme, — cj)aKT paHee hhkcm He onncaHHbiH. 

Hac uajiee HHTepecoBajio conocTaBJieHHe BejiHHHHbi THTpa BHpyca b KJiemax, 
ueMeHTHOM KOHyce H >KHUKOH CJHOHe B 3aBHCHMOCTH OT npOUOJl>KHTeJlbHOCTH 
npHcacbiBaHHH KJiemeH pa3Hbix bhuob, no-pa3HOMy 3apa>KeHHbix. Kan bhuho 
H3 Ta6ji. 5, ycneuiHan nepeuana BHpyca uocTHraeTcn He TOJibKO npn UJiHTejibHOM 
npHcacbiBaHHH caMOK, 3apa>KeHHbix Ha npeubiuyiuen c})a3e pa3BHTHH, mto mo>kho 
CBH3aTb C BbICOKHM COUCp>KaHHeM BHpyca KaK B >KHUKOH c})a3e CJHOHbl, TaK H C OHeHb 
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KojiHnecTBo BHpyca b caMKax hkcoaobmx Kjiemen, hx cjiioHe h >KHBOTHbix-peuHnHeHTax 


BpeMH OT MOMeHTa 
npHcacbiBaHHH 

AO CHHTHH 

Bha KAema 

Thtp BHpyca b lg LD 50 b 0.03 ma 

3apa>KeHHe 

>KHBOT- 

HOTO- 

peuHnneH- 

Ta 

b TeAe 

CaMKH 

B ueMeHT¬ 
HOM 
KOHyce 

BO BCeM 
o6T>eMe 
>KHAKOH 
CAIOHbl *** 

B >KHBOTHOM-peUH- 
nneHTe Ha cyTKH 

1 

2 

2 H 

/. ricinus * 

3 

0.2 

H 

0.1 

0.1 

+ 

17—18 H 

/. ricinus * 

3 

5 

5 

0.1 

0.5 

+ 



0.1 

3 

H 

0.1 

H 

+ 

1 cyTKH h Oojiee 

D. reticulatus * 

3.5 

1.5 

H 

0 

0 


(AO 3) 


3 

0 

0 

2.5 

3 

+ 



5 

H 

H 

0 

0 

— 



5 

H 

H 

0 

0 

— 



1.5 

1 

0.1 

H 

H 

+ 



3.5 

3.5 

0.1 

H 

H 

+ 



4 

4 

0.1 

H 

H 

+ 



4 

4.5 

3 

H 

H 

+ 


/. persulcatus ** 

5 

3.5 

0.5 

H 

H 

+ 



5 

4.5 

H 

1.5 

1.5 

+ 



5 

4.5 

0.1 

H 

H 

+ 



6 

3.5 

2 

H 

H 

+ 



6 

4 

3 

H 

H 

+ 



6 

4.5 

0.1 

H 

H 

+ 



7 

4 

3 

H 

H 

+ 



7 

4 

4 

H 

H 

+ 


npHMeiaHHe.H — HeT AaHHbix; -|- jkhbothoc 3 a 6 o;iejio hah nornOAo ot K3; — He 3a6ojiejio; * — HMaro, 

3apa>KeHHbie napeHTepajibHo; ** — 3apa>KeHHe Ha (J)a3e HHM(j)bi (caMKH Te >Ke, hto h b Ta6ji. 2 — 4); *** — b nepecHeTe 
Ha o6i>eM cjiioHbi toaoahoh caMKH. 


bmcokhm ero coAep>KaHHeM b ueMeHTHOM KOHyce, ho h npw ropa3AO 6ojiee KpaTKo- 
BpeMeHHOM nepHOAe npncacbiBaHHH (MeHbiue cyTOK) h Aa>Ke npw 2-uacoBOM npn- 
cacbiBaHHH. Bo Bcex sthx cjiyqanx y KJiemen poAa Ixodes Ha6AK>AaAocb 3 Ha- 
HHTejibHoe KOjiHMecTBo BHpyca b ueMeHTHOM KOHyce, paBHoe, a hho rjxa npeBocxo- 
A^mee TaKOBoe b Tejie caMKH. HaMH nojXTBepmjxeuo MHeHne o CAaOoH cno- 
coOhocth D. reticulatus k nepeHOcy BHpyca K 3 : HecMOTpH Ha Hajinune bmcokhx 
THT poB b Tejie caMOK h ua>Ke b KOHyce, nepeuaua BHpyca CKopee HCKAioueHne, He- 
>KejiH npaBHjio. B cjnoHe roAOAHbix KJiemeH stoto bhas, coAep>KaBLUHx BHpyc 
b TeAe b THTpax ot 1.5 ao 4.0 lg LD50 b 0.03 ma, thtp BHpyca 6 ma conocTaBHM 
c MHHHMaAbHbiMH uH^paMH, xapaKTepHbiMH aah Ixodes h D. marginatus , He npeBbi- 
uiaH 0.2 lg LD50 b 0.03 MA. 

TeM He MeHee KAemn D. reticulatus OKa 3 aAHCb cnocoOHbiMH, noAoOHo Ixodes 
ricinus, nepeAaBaTb BHpyc h npn BecbMa KpaTKOBpeMeHHOM npncacbiBaHHH — 
MeHee qaca, HecMOTpn Ha BecbMa He3HaMHTeAbHoe coAep>KaHne BHpyca, o 6 Hapy- 
XKeHHoe b TeAe caMKH (Ta 6 A. 6 ). Ztpyran caMKa toto >Ke BHAa, HecMOTpn Ha 6 oAee 
BbicoKoe coAep>KaHHe BHpyca b TeAe, >KHBOTHoe He 3apa3HAa. HanpoTHB, Bee 7 
npHCocaBLUHXCH caMOK /. ricinus nepeAaAH BHpyc >khbothmm, y KOTopbix cnycTH 
1—2-e cyTKH ah6o Ha 6 AtOAaAacb BnpyceMHH, ah6o oTMeqeHo 3a6oAeBaHHe K3 
hah rn 6 eAb c xapaKTepHOH kahhhkoh. HaAO OTMeTHTb, hto caMKH /. ricinus h TeM 
6 oAee D. reticulatus , KOTopbie 6 biAH cHHTbi MeHee qeM qepe3 qac, Aerno H3BAe- 
KaAHCb H 3 ko>kh 6 eAOH MbiuiH BMecTe c ueMeHTHbiM cf)yTAHpOM Ha xoOoTKe. 
3 th AaHHbie, TaK >Ke KaK Hamn Ha 6 AK)AeHHH 06 ycneuiHOH nepeAaqe BHpyca 
yKyCOM CaMUOB (AAHTeAbHOCTb KOTOporO (f)HKCHpOBaTb He yAaeTCfl), TOBOpHT O TOM, 
mto BBeAeHHe nepBOH >Ke nopunn cakdhw, coAep>KameH BHpyc, cnocoOHo Bbi3BaTb 
3 apa>KeHHe >khbothoto. He yAaeTCH OTMeTHTb cbh3h Me>KAy HHTeHCHBHocTbio 3 apa- 
>KeHHH caMKH H p33BHTHeM BHpyceMHH y 6 ecnopOAHbIX MbimeH-peunnHeHTOB. npn 
oahom h tom >Ke BbicoKOM coAep>KaHHH BHpyca y caMOK /. ricinus y MbimeH- 
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Flepe/iaMa BHpyca npH cpaBHHTejibHo KpaTKOBpeMeHHOM npHcacbiBaHHH caMOK b 33bhchmocth 
ot coxpaHeHHH b Ko>Ke ueMeHTHoro KOHyca 


JJjlHTeJlbHOCTb 
npHcacbiBaHHH 
KJiemeft (nacbi) 

HajiHMHe 

B KO>Ke 

ueMeHTHoro 

KOHyca 

Bhu KJiema 

Thtp BHpyca K3 b lg LD 50 b 0.03 mji 

3apa>KeHHe 

Mbiweft- 

peunnHeH- 

TOB 

b Tejie 

KJiema 

B 

KOHyce 

B KpOBH MblUieft- 
peuMnneHTOB qepe3 
pa3Hbie HHTepBajibi 
nocjie MOMeHTa 
npHcacbiBaHHH (nacbi) 

24 

48 

<1 

ECTb 

/. ricinus * 

1.5 


0.1 

2.75 

+ 


ECTb 


5 


2.5 

3 

+ 


ECTb 


6 


4.5 

2 

+ 


ECTb 

D. reticulatus ** 

0.1 


0.5 

0.5 

+ 


HeT 

/. ricinus 

2 

H 

0 

0 

+ 


HeT 


6 

j j 5jc 3fC 

0.1 

H 

+ 


HeT 


6 

*** 

H 

H 

+ 


HeT 


6 

^ ^ 

H 

H 

+ 


HeT 

D. reticulatus 

2.5 

jj *** 

0 

0 

— 

2 

HeT 

/. ricinus 

3 

0.2 

0.1 

0.1 

+ 

17.5 

HeT 

/. ricinus 

0.1 

0.5 

0.1 

0.5 

+ 

19 

He T 

/. persulcatus 


0.3 

1.5 

1.5 

+ 


ripHMeMaHHe. h — HeT uaHHbix no B 3 HTbiM npo 6 aM; -\ -jkhbothoc 3 apa 3 HJiocb, — He 3 apa 3 HJiocb; 

* — caMKH H3BJieMeHbi 6e3 KOHyca, KOHyc ocTajiCH b Ko>Ke MbiuiH; ** — caMKa H3BJieMeHa c nacTbio KOHyca Ha xo6oTKe, 
ho HccjiezioBajiacb 6e3 Hero (KOHyc HCCJieaoBaTb He yaajiocb); *** — KJiemH HCCJieuoBaJiHCb BMecTe c ueMeHTHbiM 
KOHycoM Ha xo6oTKe; **** — caMKa He Morjia 6biTb HCCJieuoBaHa, TaK KaK 6biJia yHHMTo>KeHa Mbiuibio-peuHnHeHTOM. 


peuHnHeHTOB OTMenajin KaK ejxaa o6Hapy>KHMyio (0.1 lg LD 50 b 0.03 mji), 
TaK h BecbMa Bbipa>KeHHyio BHpyceMHio (4.75). 3aTO oneHb hctko npocjie>KHBaeTCH 
CBH3b MQTKJiy BeJIHHHHaMH BHpyceMHH y MblUieH-peUMIlHeHTOB H HaJIHHHeM HJIH OT- 
CyTCTBHeM UeMeHTHOH «npo6KH» B KO>Ke MblUJH nOCJie CHHTHH C Hee KJiema 
(TaOji. 6). CHHTbiH Mepe3 qac KJiem D. reticulatus , nacTb ueMeHTHoro KOHyca 
KOToporo ocTajiacb b paHKe, Bbi3Baji 3aMeTHyio BHpyceMHio y MbiuiH, Ha kotopoh 
nbiTajicH nHTaTbCH. MaKCHMajibHbie uncjipbi BHpyceMHH Ha 1 — 2-e cyTKH AajiH hmchho 
Te KJiemn (/. ricinus) , ueMeHTHbiH KOHyc KOTopbix ocrajicn b KO>Ke mmuih 
BMecTe c xoOotkom. HanpoTHB, Kjiemn, ueMeHTHbiH KOHyc KOTopbix 6biJi H3Bjie- 
neH BMecTe c xoOotkom hjih cneunajibHO Bbipe3ajicn, Bbi3biBajiH MeHee Bbipa>KeHHyio 
BHpyceMHio, bo bchkom cjiyuae b TeneHne 1-x h 2-x cyTOK. He MernaeT eme 
pa3 noBTOpHTb, hto b KOHyce /. ricinus , KOTopbiH, no uaHHbiM Hocena h co- 
aBTOpoB (Nosek e. a., 1978), He couep>KHT BHyTpeHHero ueMeHTnpyiomero Be- 
mecTBa, qepe3 2 h MO>KeT ObiTb BHpyc K3 b THTpe paBHOM 0.2 lg LD 50 b 0.03 mji, 
a nepe3 17.5 u jxame 0.5 lg (TaOji. 6). 

OuHaKO Aa>Ke npn yuajieHHH sthx couep>KaiuHx 6ojibiuoe KOjiHuecTBO bhphohob 
ueMeHTHbix KOHycoB, paBHO KaK h b cjiynanx KpaTKOBpeMeHHoro npncacbiBaHHH 
caMUOB, 3apa>KeHne >khbothoto nponcxouHT npn BBeueHHH nepBbix >Ke nopunft 
BHpycoco,uep>KameH cjiiohm KJiemen h, oneBHUHO, b nepBbie >Ke MHHyTbi nocjie 
npncacbiBaHHH. 


BblBO^bl 

1 . HaKonjieHne BHpyca K3 b Tejie hkco^obux KJiemeH npH napeHTepajibHOM 3apa- 
>KeHHH npoHexoAHT y npeACTaBHTejieft pouoB Ixodes w Dermacentor — npn cxouhhx 
ycjiOBHHx TeMnepaTypbi — b cpaBHHMbie cpoKH jx o cxouhhx bcjihhhh. 

2. npn npoHHx paBHbix ycjiOBHHx BbwejieHHe BHpyca co cjiiohoh nponcxouHT 
name y KJiemen poua Ixodes no cpaBHeHHio c TaKOBbiM y Dermacentor , hto CKa- 
3biBaeTcn Ha OojibuieH ycneuiHOCTH nepeuau BHpyca npH KpaTKOBpeMeHHOM npn- 
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cacbiBaHHH KaK caMOK, TaK h caMUOB Ixodes. Pa36poc jxa HHbix no nacTOTe 
BbiAejieHHH Bnpyca H3 cjiiOHbi KJiemen c bmcokhm ero thtpom b Tejie MO>KeT, 
cy ah no D. marginatus , 3aBnceTb ot pa3JinHnn b (})H3HOJiorHHecKOM B03pacTe B3HTbix 
b onbiTbi KJieuxen. 

3. KJiemn, nojiynHBUine Bnpyc Ha (})a3e HHM(j)bi, Aa>Ke npn rapaHTnpoBaHHOM 
napeHTepajibHOM ero BBeAeHnn n HajinHnn Bnpyca b Tejie HMaro, cojtep^ajin ero 
b c/noHe He b 100 % cjiynaeB. 

4. Ilpn npncacbiBaHHH KJiemen H3yneHHbix bhaob b KO>ne Mbiuin cjDopMnpyeTcn 
KOHyc H3 ueMeHTOo6pa3yiouj,eH cjiiOHbi n TKaHen xo3HHHa, co^ep^aHne Bnpyca 
b kotopom, cy jxn no TnTpy b lg LD 50 b 0.03 mji, cpaBHHMO hjih jxame npeBoexojuiT 
TanoBoe b Tejie Kjiema. KojinnecTBO Bnpyca b BbmejineMon b pa3Hbie cponn 
nocjie npncacbiBaHnn jkhakoh CJHOHe pacTeT n mcdkct npeBbiuiaTb TaKOBoe b paBHOM 
oS^eMe cjiiOHbi rojiojtHon caMKn Ha 1—2 nopn^Ka. 

5. J\i in nepe^ann Bnpyca n 3apa>KeHnn >KHBOTHbix AOCTaTOHHo BecbMa KpaTKO- 
BpeMeHHoro npncacbiBaHnn KJiemen: MeHee 1 n — ajih caMOK (cpoK HaOjnoAeHnn) 
n, bhahmo, eme MeHbuiero — jxjw caMUOB. H3BJieneHne Kjieuxa jxame BMecTe c ko- 
HycoM b 3tot nepnoA He npeAOTBpamaeT 3apa>KeHnn, ecjin b CJHOHe rojiojtHon 
oco6n C0Aep>KnTCH Bnpyc. 

6. 3KcnepnMeHTajibH0 noATBepnyueHa B03M0>KH0CTb paHHero nona^aHnn Bnpyca 
K3 b opraHbi xo3nnHa n 3aKpenjieHnn ero b tkbhhx BHyTpn «ueMeHTHon npo6Kn» 
b KOJinnecTBax, cpaBHnMbix c TnTpoM Bnpyca b Tejie KJieuxa. 

7. HHTeHcnBHOCTb HapacTaHnn BnpyceMnn n ee ypoBeHb Bbirne y >KHBOTHbix- 
peunnneHTOB, b KO>Ke KOTopbix ocTaBJieH Becb njin xoth 6bi nacTb ueMeHTHoro 
KOHyca npncocaBuinxcH MeHee neM Ha h n 3aTeM y^ajieHHbix caMOK. 
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TRANSMISSION OF THE TICK-BORNE ENCEPHALITIS VIRUS BY IXODID TICKS 
IN THE EXPERIMENT (MECHANISMS, TERMS, SPECIES AND SEXUAL DISTINCTIONS) 

A. N. Alekseev, S. P. Chunikhin 
SUMMARY 

Females and males of ixodid ticks (Ixodes and Dermacentor) infected parenterally with 
the tick-borne encephalitis virus at the adult or nymphal phase and containing the virus in the saliva 
are able to transmit the agent in the first minutes after the bite of the sensitive animal host. 
Preservation of the cement conus produced by saliva in the animal skin enhances the infection 
intensity because the quantity of the virus in the conus is comparable with that in the tick’s 
body. The virus quantity in the fluid saliva, excreted by I. persulcatus females and measured during 
different periods of bloodsucking (at least during the first three days), increases 10 to 100 times 
in comparison with a comparable volume of hungry ones. 


2 riapasHTOJiorHH, N« 3, 1990 r. 



